TRANSACTIONS 

OF THE 

ROYAL SOCIETY OF NEW ZEALAND 

ZOOLOGY 

Vol. 8. No. 6 18 May 1966 


Trematode and Nematode Parasites of Pleurobrachia pileus 
0. F. Muller in New Zealand Waters 

By Marlene S. Boyle 
[Received by the Editor, 28 July 1965.] 


Abstract 

Three distinct forms of trematode larvae and two nematode larvae are described 
from the cosmopolitan ctenophore Pleurobrachia pileus O. F. Muller. Trematodes 
occurred more frequently than nematodes in approximately the ratio of 3:1. 
Trematodes taken were all late larval, but non-encysted metacercarian stage of 
development. They are assigned to the families Fellodistomidae (Nicoll, 1913), 
Hemiuriidae Liihe 1901 and the Allocreadiidae Stossich 1903. The specimens de¬ 
scribed from the F. Fellodistomidae are recognized as the larvae of Tergestia 
agnostomi Manter 1954, those from the F. Hemiuriidae as Lecithocladium excisum 
(Rud. 1819) and those from the F. Allocreadiidae as ? Pseudocreadium Layman 
1930. These trematode genera have not previously been recorded from a cteno¬ 
phore. 

All the nematode larvae are assigned to the F. Ascaridae Cobbold 1864 
and the genus Contracaecum Railliet & Henry 1912. Specific identification was 
not possible as criteria employed for identification are found only in the adult 
nematode. The larvae are classified on the basis of larval morphology described 
in unpublished theses by Brunsdon (1953 & 1956). A key based on the descrip¬ 
tions of Brunsdon’s eight larval Types is given and they are figured here with 
the permission of Dr Brunsdon. The present nematodes are recognized as Type II 
and Type IV larvae of the genus Contracaecum. Material of the arrow worm 
Sagitta bipunctata Quoy & Gaimard, taken with P. pileus from the area of the 
North Taranaki Bight, were also parasitised by Type II larvae of Contracaecum. 
Larvae of Contracaecum have not previously been recorded from a coelenterate 
host. 


Introduction 

Pleurobrachia pileus is a common plankton species in Wellington Harbour, par¬ 
ticularly during autumn. During this season the numbers of this animal are 
such that the net clogs to such an extent that most other species are excluded 
from the catch. At other seasons under similar towing conditions numbers 
fluctuate from 0 to 10 per quart (November to January) to approximately 50 
to 60 per quart (June to September). The material described in the present 
paper was in the main taken during the course of weekly plankton sampling 
in Wellington Harbour by the vessel “ Hawera ”, of the Zoology Department, 
Victoria University, but additional material has been examined from plankton 
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tows in the area of the North Taranaki Bight by courtesy of the Marine De¬ 
partment, Wellington, and from Otago Harbour, in the vicinity of the Portobello 
Marine Biological Station collected during a four-day visit by the author in 
mid-August, 1964. 

The first parasite observed in the present study was a relatively large trema- 
tode from a specimen of Pleurobrachia pileus taken in Wellington Harbour in 
early May, 1964. From this time on all Pleurobrachia taken were checked for 
the presence of parasites, and it became clear that trematodes and also nema¬ 
todes occurred in some numbers not only during the peak months of occur¬ 
rence of Pleurobrachia but throughout the year. A few specimens of P. pileus 
from the North Taranaki Bight and also Otago Harbour carried endoparasites. 
Both trematodes and nematodes were present in specimens from the North 
Taranaki Bight (latitude 38° 36.2' S to 39° 1.5' S, longitude 174° 6.3' E to 
174° 1.6' E), but trematodes only from Otago Harbour. However, collection 
in both Wellington Harbour and the North Taranaki Bight was more extensive 
in time and range than that from Otago Harbour, and it is possible that nema¬ 
todes as well as trematodes are also present in P. pileus from Otago Harbour. 
Furthermore, as P. pileus carries similar parasites from such widely separated 
areas as the east coast South Island (Otago Harbour) and the west coast North 
Island (North Taranaki Bight) it is possible that P. pileus could harbour these 
parasites wherever it occurs in New Zealand waters. 

The first trematode seen was relatively large, 1.2mm in length and hence 
readily recognizable. Very much smaller forms have been taken that were not 
readily recognizable especially in preserved material. Some were sufficiently 
minute to be located by their movement rather than by their body form. 

Records of parasites in ctenophores in general and in P. pileus in particular 
are few, and frequently note only occurrence. It is difficult to ascertain whether 
this paucity of record is a reflection of the small number of parasites in cteno¬ 
phores or whether as the parasites are frequently of minute size, they have been 
overlooked or disregarded by those working in this field of ctenophore taxonomy. 
On the evidence of the numbers found in the present material (trematodes, 37: 
nematodes 13) it appears that P. pileus in New Zealand waters harbours fairly 
frequently some species of these two parasitic groups. The majority of work in 
the ctenophora has been of a systematic and taxonomic nature as for example, 
the monographs of Chun (1880), Moser (1903), and Mortensen (1912), but 
these workers also record the distribution of ctenophores. P. pileus is essentially 
cosmopolitan. Only Mortensen (1912: 72) reported finding in the North Sea, 
specimens of P. pileus parasitized by larval nematodes and trematodes. The 
nematodes were present in the mesogloea in the vicinity of the tentacle base, 
and the larval trematodes in other body tissues. Mortensen notes the latter as 
more numerous than the nematodes. As Cyclopterus lumpus and Acanthias 
vulgaris (now Squalus fernandinus Molina) were known to prey on P. pileus 
and as both carried the common nematode Agamonema capsularia Dies, Morten¬ 
sen surmised that the parasites in the ctenophore could in fact be the immature 
form of A. capsularia. The evidence therefore suggests that the larval nema¬ 
todes may reach the mature stage in either or both of these two fish. 

The first record of a parasite in a ctenophore is that of Forbes (1839: 148) 
who notes from material taken at St. Andrews, Scotland, that “ imbedded in the 
substance of one of these animals, near the stomach, is a remarkable parasitic 
worm, in shape resembling a Filaria ”. In his Compendium, von Linstow 
(1878: 333) noted the occurrence of trematodes, cestodes, and nematodes in 
ctenophores other than P. pileus. Lebour (1916: 57) in her account of the 
late cercaria or metacercaria of trematodes seen in medusae notably Cosmetira 
pilosella Forbes mentioned P. pileus as also being host for this form of parasite. 
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She identified it as being Pharyngora bacillaris (Molin) now known as Opechona 
bacillaris (F. Allocreadiidae). Van Cleave (1927: 214) found specimens of a 
very immature cestode in Pleurobrachia from Woods Hole, Massachusetts. These 
were discovered accidentally and a very brief description was given, but no 
further search for parasites in other specimens of Pleurobrachia was carried out. 
Dollfus (1960: 656) discusses the presence of larval forms of the trematode 
family Accacoeliidae in planktonic coelenterates but reference to ctenophores is 
to Berde ovata not P. pileus. 

As only larval forms were observed in the present material, it has not been 
possible in every instance to identify them specifically. This is particularly so 
in the case of the larval nematodes. 


Trematode Parasites of Pleurobrachia pileus (Figs. 1-4) 

Trematode parasites were found in P. pileus from Wellington Harbour, the 
North Taranaki Bight, and Otago Harbour. Thirty-three plankton tows were 
made in Wellington Harbour between April and October 1964. Of these tows, 
18 were made in Kau and Mahanga Bays, 6 from the area in the shipping 
channel midway between Somes Island and Kau Bay and the remainder from 
a variety of locations in the harbour. Kau and Mahanga Bays are fairly open 
shingle bays adjacent to each other and with a depth of approximately 6-7 
fathoms. The water between these bays and Somes Island is the deepest in t le 
harbour, being between 11 and 12 fathoms. The positions of the other tows in 
this period were taken in areas where depth ranged from 3-8 fathoms. Alto¬ 
gether 20 of the plankton tows had P. pileus specimens infected with trematodes, 
and of these 18 came from Kau and Mahanga Bays, one from the shipping 
channel in mid-harbour and one from Point Howard, on the eastern side of 
the harbour. The North Taranaki Bight material was trawled in depths rang¬ 
ing from 20 to 65 fathoms, and from 4 trawls, 14 trematodes were taken. In 
P. pileus from Otago Harbour only one infected specimen was found. But in 
this instance a maximum of 4 to 5 animals were taken with six trawls at depths 
of 1-2 fathoms. 

Incidence of trematodes was higher in all areas than for nematode para¬ 
sites. Two trematodes were not uncommon within a single ctenophore host. 
This was not the case with the nematodes. Furthermore the trematodes were 
constantly associated with the gastrovascular system, particularly the pharynx. 
The majority of specimens were found either inside the pharynx or with the 
oral sucker embedded in pharyngeal tissue. The pharynx always contains more 
whole or semi-digested food than any other region of the gastrovascular system. 
On one or two occasions in the present study the parasite was observed in the 
mesogloea beside a horizontal or tentacular canal. Location within, or close 
association with the gastrovascular system strongly suggests that the trematode 
larvae draw their food from the canal system of the ctenophore host. It is not 
at present possible to say what effect the parasite has on its host, although it is 
not unlikely that the growth rate of parasitised ctenophores would be slower 
and possibly less than in ctenophores free of parasites. 

In all, three different forms of late larval metacercarian stage of digenetic 
trematode were taken. These were identified as belonging to three families— 
namely, the F. Fellodistomidae (Nicoll, 1913), the F. Hemiuriidae Liihe, 1901, 
and the F. Allocreadiidae Stossich, 1903. Identification of the present material 
was based on the descriptions and diagnoses of Yamaguti (1958). 
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All the present metacercarian larvae were free, not encysted. Because all 
were found in this condition it is probably the characteristic form of occur¬ 
rence in P. pileus. 

Identification was in the main made from unstained fixed material, although 
initially the specimens were stained either with acetic acid- alum-carmine or 
Delafield’s haematoxylin. These, however, proved unsatisfactory, as the speci¬ 
mens, being immature without major organ structures, gave little or no colour 
contrast, only an overall blanketing-effect from which little structural detail 
could be seen. Many of the plankton collections had been fixed in formalin 
prior to examination in the laboratory. Where live material was available the 
trematodes were killed in 10% formalin or hot formo-acetic alcohol. 


Family Fellodistomidae (Nicoll, 1913) (Figs. 2 and 3) 

Specimens of the F. Fellodistomidae have an elongate, although stout body, 
a semi-circle of 13 lanceolate muscular lobes, dorsal and lateral to the oral 
sucker; six pairs of external cuticular flanges (Fig. 2) on the sides about the 
pharynx, each of which extend more dorsally than ventrally; the pharynx is 
large and elongate; the oesophagus bifurcates just posterior to the acetabulum 
into two intestinal caeca which terminate blindly at the posterior extremity of 
the body. The testes are positioned diagonally between the intestinal caeca and 
are ovoid; the ovary is a globular structure just in front of the testes. Both of 
these reproductive organs are immature, as is also the cirrus sac, which is located 
just above and to the side of the acetabulum. The vitellaria are undeveloped. 

The metacercaria from P. pileus is recognised here as a member of the 
F. Fellodistomidae for the following reasons: the possession of an elongate but 
stout body, aboral sucker, and a well developed pharynx, a short oesophagus, 
a medium sized acetabulum distant from the oral sucker, testes in the hind 
region of the body, cirrus pouch not extending posterior to the acetabulum and 
a Y-shaped excretory vesicle the arms of which do not unite anteriorly. And as 
members of the Subfamily Tergestiinae because they have a stout body form; 
double caeca; acetabulum more or less apart from the anterior extremity; ovary 
in front of the testicular field; cephalic projections, and cephalic folds. 

One genus only is known from this subfamily—namely, Tergestia Stossich, 
1899. Man ter (1954: 526) described as new a species of Tergestia (T. agno - 
stomi Manter) from New Zealand waters, because of the marked difference in 
size between the oral sucker and the acetabulum. The oral sucker of T. agno - 
stomi is larger than the acetabulum. This distinguishes T. agnostomi from the 
very similar T. laticollis (Rud., 1819) where the oral sucker is smaller than the 
acetabulum. The present specimens have the large oral sucker and small 
acetabulum described for T. agnostomi. Manter’s material of T. agnostomi was 
found in the yellow-eyed mullet Agnostomus forsteri (Cuv. & Val.). Only one 
specimen of P. pileus from Wellington Harbour was intermediate host to the 
metacercaria described above, but four specimens were infected in the North 
Taranaki Bight material. With the known feeding of yellow-eyed mullet on 
ctenophores, the occurrence of these fish in both Wellington Harbour and the 
North Taranaki Bight (Graham, 1956), and the agreement in diagnostic fea¬ 
tures of oral sucker and acetabulum as well as other features, it seems not un¬ 
reasonable to link this metacercaria with the species Tergestia agnostomi. 

Family Hemiuriidae Luhe, 1901 (Fig. 1) 

Specimens of the F. Hemiuriidae have an elongate body with short tail (re¬ 
tracted in all specimens obtained); oral sucker large and cup-shaped; pharynx 
elongate and oesophagus short; intestinal caeca terminating blindly near the 
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posterior end of the body. The acetabulum is prominent, but smaller than the 
oral sucker and is located approximately one-third of the distance from the 
anterior extremity of the body. The structures lying diagonally in the mid-body 
region between the two caeca are regarded as immature testes. No other repro¬ 
ductive organs were apparent. Excretory vesicles with many internal excretory 
spherules were coiled round either side of the digestive system. The anterior 
termination of the vesicles was in all cases obscured. Exterior fine cuticular stria- 
tions encircled the whole body. 

Specimens assigned here to the Family Hemiuriidae show clearly the familial 
characters described by Yamaguti (1958: 261)—namely, small to medium sized 
distomes with a tail-like portion, cuticle finely annulated, the oral sucker, pharynx 
and acetabulum well developed, the acetabulum fairly close to oral sucker, blind 
intestinal caeca, testes diagonal and a Y-shaped excretory vesicle. 

A survey of the subfamilies which contain tailed larval forms and those genera 
in which the oral sucker is larger than the acetabulum determines the present 
material as a member of the subfamily Diurinae Looss, 1907, and the genus 
Lecithocladium Liihe, 1901. Species of the g. Lecithocladium have an elongate 
body with a tail, well developed acetabulum and post acetabular testes. The 
present specimens also possess an elongate body, with short tail, a cup-shaped oral 
sucker, an elongate pharynx, a prominent acetabulum although smaller than the 
oral sucker, a short oesophagus and intestinal caeca terminating near the posterior 
end of the tail. 

Reference was made to Manter’s 1954 paper in which trematodes of the 
F. Hemiuriidae were recorded from New Zealand waters. Manter found im¬ 
mature specimens of Lecithocladium excisum (Rud., 1819) in the red perch 
Caesioperca lepidoptera (Forster) and the blue cod Paraperca colias (Forster) in 
the Wellington area. He found that the oral sucker was distinctly larger than 
the acetabulum and that the intestinal caeca did not enter the ecsoma. These 
are also the features shown by immature specimens. L. excisum is the only species 
in which the acetabulum is conspicuously smaller than the oral sucker. Manter 
also thought that the adult L. excisum would be found in New Zealand waters 
in the mackerel as this species occurred widely in this fish in the northern hemi¬ 
sphere. Mackerel have been observed feeding on Pleurobrachia pileus in the Ply¬ 
mouth area (Lebour, 1916). This evidence suggests that the larval trematodes 
of the F. Hemiuriidae described here are a stage in the life cycle of the trematode 
Lecithocladium excisum (Rud., 1819). 

Two specimens were collected from Wellington Harbour shipping channel 
and three from the Taranaki Bight material. 


Family Allocreadiidae Stossich, 1903 (Fig. 4) 

Of the 20 trematode specimens of the F. Allocreadiidae, 18 were taken 
in Kau and Mahanga Bays and the remainder from other similar type open bays 
in the harbour. From the North Taranaki Bight material, six parasites of this 
family were collected, and one from the Otago Harbour material. 

Trematode larvae of this family were the most numerous and also the most 
difficult to identify. Their small body size, cup-shaped oral sucker, ventral ace¬ 
tabulum, bifurcate intestine with no anterior limbs, tubular excretory vesicle, pre¬ 
pharynx, pharynx, and the possession of an oesophagus assign these larval trema¬ 
todes to the F. Allocreadiidae. As with the F. Hemiuriidae the division into sub¬ 
families and genera is based on characters of the adult reproductive system and 
in this instance the present specimens cannot be identified with certainty. 
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A survey was made of the subfamilies possessing eyespots or having genera 
that showed this feature. The subfamily Lepocreadiinae Odhner, 1905, as de¬ 
scribed by Yamaguti (1958: 143) had this diagnostic character and others shown 
by the present material—viz., body oval, spined, oculate, small acetabulum, pharynx 
distinct, oesophagus short, intestinal caeca usually reaching close to the posterior 
extremity, and long excretory vesicle. 

Lebour (1916) described the larval trematode she found in P. pileus as 
Pharyngora bacillaris (Molin, 1859) now Opechona bacillaris. This genus is one 
of the nine described under the subfamily Lepocreadiinae and is undoubtedly 
similar to the present trematodes. However, Opechona is described both by Lebour 
and Yamaguti as having a very distinct prepharynx. This feature is not shown 
by the present larval specimens. Another distinguishing character of Opechona 
is the “ oesophagus usually long, partly lined with epithelia ”. Neither in living 
specimens nor preserved material was such a condition observed in any of the 
New Zealand larval trematodes. 

Of other genera in the subfamily Lepocreadiinae the genera Pseudocreadium 
Layman, 1930, and Hypocreadium Ozaki, 1936, share some features in common 
with the present trematode larvae. These genera are closely allied, and on occa¬ 
sion in the past Hypocreadium has been incorrectly identified as Pseudocreadium. 
Descriptions of the latter show it to be more like the New Zealand specimens 
than Hypocreadium as it possesses a flattened oval body, spines, subterminal oral 
sucker, very poorly developed prepharynx, comparatively large pharynx and short 
oesophagus, arcuate caeca, a small acetabulum near the centre of the body, and 
a curving, tubular excretory vesicle which intrudes into the forebody and opens 
by a dorsal pore. 

Adult Pseudocreadium have been found in the intestine of marine fishes, par¬ 
ticularly the leather jacket Cantherines scaber (Bloch & Schn.) in New Zealand 
waters, and also in the western Pacific. Elsewhere it has been taken from various 
perches. Leather jackets in our waters feed largely upon hydroids and the type 
of algae with which the hydroids are associated. Also occasionally tubeworms, 
amphipods and isopods have been seen to be ingested (Graham, 1956: 373-377). 
Thus the leather jacket appears not to be highly selective in its feeding, and the 
possibility of this fish sometimes taking P. pileus , particularly when the ctenophore 
is in great abundance in the plankton, should be borne in mind when considering 
the identity of the present specimens. The occurrence in larger numbers in the 
Kau/Mahanga Bay areas than elsewhere of these larval trematode specimens, is 
considered as evidence of the strong probability of their being larval Pseudo¬ 
creadium species. Moreover, leather jackets frequent these bays in some numbers, 
to feed among the large beds of brown kelp Macrocystis pyrifera. 

However, adult trematodes of the genus Hypocreadium are likewise known 
(Manter, 1940) in the trigger fish Balistes polylepis and B. verres. 

The present specimens are thus recognized as belonging to the F. Allocreadiidae 
and subfamily Lepocreadiinae, but their generic identification is uncertain. They 
are rather similar to, but can be distinguished from Opechona as described by 
Lebour and Yamaguti because of the absence of a distinct prepharynx. But 
neither can they be assigned with certainty to either Pseudocreadium or Hypo¬ 
creadium because of the lack of direct evidence of the ctenophore host forming 
a regular source of food for the fish in which the adult trematode is found. There 
is, however, some indication that the leather jacket Cantherines scaber , in which 
the adult Pseudocreadium is found, may fortuitously take ctenophores for food. 
The larval form of Pseudocreadium is very similar to the present specimens, and 
it seems probable that the latter are the larvae of this genus. 
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Nematode Parasites of Pleurobrachia pileus (Figs. 5-12) 

The detection of nematodes in Pleurobrachia pileus was to a large extent 
dependent on examining the ctenophore alive as the characteristic movements 
of the parasites so readily betrayed their presence. In preserved material it was 
only if the nematode was large in size relative to its ctenophore host that it was 
sufficiently obvious for it to be identified as a non-host structure. As it was not 
always possible to study living material of P. pileus some nematodes will not have 
been noted, as even in living material of the host they were frequently of such 
small size, and of rather similar shape, that they were at first sight mistaken for a 
mesogloeal muscle fibre. All the material from the Taranaki area was preserved, 
so that it is possible that minute nematodes may have been overlooked. Nema¬ 
todes were not found in P. pileus from Otago Harbour, but as collection extended 
over only four days it is probable that their absence is not a true indication of 
their occurrence in Otago Harbour. 

Ten nematodes were collected from P. pileus between April, 1964, and January, 
1965, from Wellington Harbour. Location of the tows was as described in the 
trematode section above. The North Taranaki Bight material of P. pileus yielded 
three nematodes. Two larval nematodes were also found in Sagitta bipunctata 
from this same area. 

Live nematodes were killed and fixed in 10% formalin. Clearing was in all 
cases carried out with glycerine by proceeding from formalin to 50% to 70% 
ethanol and thence to a 10% solution of glycerine in 70% ethanol. The cleared 
specimens were mounted in glycerine jelly. Use of this method proved very satis¬ 
factory for the nematode material as all the characteristic structures showed to 
advantage. 

Identification of the nematode larvae was made from two unpublished theses 
(Brunsdon, 1953 and 1956) lodged with the Victoria University of Wellington, 
Library. All nematodes, including those found in the chaetognaths from the 
Taranaki area are larval forms of the Order Ascaroidea Railliet and Henry 1915; 
Family Ascaridae, Cobbold, 1864; Subfamily Arisakinae, Railliet and Henry, 19i2, 
and the genus Contracaecum Railliet and Henry, 1912. The genus Contracaecum 
has lips and interlabia present in adults and late larvae. A boring tooth is con¬ 
spicuous in earlier larvae. An oesophagus is present with a reduced ventriculus 
from which arises an oesophageal appendix. Also present is an intestinal caecum. 
Adults, and to some extent larvae also, are stomach and intestinal parasites of fish, 
marine mammals and birds. The presence of the larvae of this genus in a coel- 
enterate host is recorded here for the first time. 

Eight types of the larvae of Contracaecum were described by Brunsdon, (Types 
I to IV in 1953 and Types IA, IB, IIA and IIIA in 1956). 


Key to Brunsdon's Types of Larval Nematode 
[Based on data from the present material and Brunsdon, 1953; 1956] 


1 (10) Larvae possessing a boring tooth — .... (Fig. 14.) 

2 (7) Larvae with conical tail .... . . (Figs. 38, 39.) 

3 (4) Tail lacking a terminal spine . Type IB. (Fig. 35.) 

4 (3) Tail terminating in a spine. 


5 (6) Tail on a rounded cone with single terminal spine; 

a long intestinal caecum and an exceedingly long 
(20.37mm) oesophageal appendix; body length, 28.15 
mm . 


Type IIA. (Fig. 38.) 
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6 (5) Tail not a rounded cone with single delicate 

terminal spine; a relatively long intestinal caecum 
(0.46-0.49mm) and an exceedingly long oesoph¬ 
ageal appendix (2.8-3.Omm); body length, 4.8-5.4 

mm _ ...... _ _ _ _ _ 

7 (2) Larva without conical tail 

8 (9) Larva with small terminal tail spike internal to the 

cuticle of the tail; the tail of the next stage can be 
clearly seen with its numerous small terminal spines; 
oesophageal appendix and intestinal caecum more 
or less of equal length _ _ _ _ _ 

9 (8) Single large terminal tail spike; the tail lacking ter¬ 

minal spines of the next stage; oesophageal appendix 
and intestinal caecum more or less of equal length 

10 (1) Larvae lacking a boring tooth . 

11 (12) Larvae without functional lips. (Fig. 17.) Oesoph¬ 

ageal appendix relatively long (0.64— 0.88mm) and 
intestinal caecum very minute (0.07-0.16mm); tail 
terminating in a group of four small spines; body 
length, 3.0-4.2mm . . —.. 

12 (11) Larvae with functional lips . — 

13 (14) Oesophageal appendix (0.3-0.4mm) and intestinal 

caecum (0.4-0.5mm) more or less equal in length; 
numerous small spines covering the tip of the tail; 
body length, 8.5-12.8mm .. ...... — — 

14 (13) Oesophageal appendix very long (0.60-0.79mm); 

intestinal caecum short (0.18-0.24mm); conical 
tail bearing a few terminal spines; body length 3.6- 
6.0mm . 


Type IA. (Fig. 39.) 
(Fig. 24.) 


Type II. (Figs. 18. 24.) 

Type IV. (Fig. 19.) 

(Fig. 13.) 


Type I. (Fig. 15.) 
(Fig. 13.) 


Type III. (Fig. 22.) 


Type III A. (Fig. 31.) 


The thirteen nematode larvae collected from P. pileus ranged in body length 
from 0.48mm to 10.7mm. In the main these could be identified as similar to one 
or other of Brunsdon’s eight larval Types. Seven specimens all had a similar tail 
structure and all possessed a boring tooth. Four others (the largest) differed in 
having spines present on the newly forming tail internal to the one present. The 
remaining two larvae, newly hatched, had a drawn-out spiked tail and indeter¬ 
minate internal structure. They were both less than 1mm in length, and were 
too immature to be placed in any one of Brunsdon’s Types. 


Contracaecum: Type IV, Brunsdon (1953). Figs. 9-12. 

These forms were the most abundant, occurring in material from Wellington 
Harbour and the North Taranaki Bight. They are here divided into three sub¬ 
groups (all of which were found in both the above localities) because of small 
differences, for example, in the position of the nerve ring relative to the 
oesophagus. 

Sub-group (i) : Three specimens were obtained in the period May, 1964, to 
January, 1965. Dimensions : They ranged in length from 2.11-3.48mm, and their 
maximum breadth was 0.08-0.13mm; anterior extremity to oesophagus is 0.42- 
0.52mm; anterior extremity to nerve ring is 0.12-0.16mm; oesophageal width, 
0.03-0.05mm; ventriculus, 0.025 x 0.03-0.035 x 0.04mm; oesophageal appendix, 
0.16-0.35mm; intestinal caecum, 0.18-0.30mm; tail, 0.06-0.07mm; rectum, 0.05- 
0.08mm; five anal glands; tooth, 0.005-0.008mm in length; tail form was a single 
spike (Fig. 12). 

(ii): These specimens, as are those of sub-group (iii) below, are closely re¬ 
lated to subgroup (i) above, but with a difference in proportional growth. 
Dimensions : Length, 3.5-3.8mm; maximum breadth, 0.13mm; anterior extremity 
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to oesophagus, 0.64-0.82mm; anterior extremity to nerve ring, 0.17-0.19mm; 
oesophageal width, 0.03mm; ventriculus, 0.04 x 0.045mm-0.06 x 0.08mm; 
oesophageal appendix, 0.72-0.85mm; intestinal caecum, 0.48-0.54mm; tail, 
0.08mm; rectum, 0.09mm; five anal glands; tooth, 0.008mm; tail form was a 
single spike. The position of the nerve ring in relation to the distance from the 
anterior extremity is greater than with specimens (i). 

(iii) Dimensions : Length, 6.8-7.2mm; maximum breadth, 0.1-0.15mm; 
anterior extremity to oesophagus, 0.88-0.91mm; anterior extremity to nerve 
ring 0.23-0.25mm; oesophageal width, 0.08-0.09mm; ventriculus, subglobular 
0.07-0.08mm; oesophageal appendix, 0.51-0.52mm; intestinal caecum, 0.48-0.50 
mm; tail 0.10-0.12mm; rectum, 0.14mm; five anal glands; tooth vestigial (fig. 
9); tail form was as (i) and (ii) with a prominent single spike but on a semi- 
rounded tail. 

Contracaecum: Type II, Brunsdon (1953 and 1956). Figs. 5 and 6. 

Of the four specimens collected, two were obtained from Wellington Harbour 
in the shipping channel, and two from the North Taranaki Bight. Dimensions : 
Length, 7.65-10.7mm; maximum breadth, 0.24-0.29mm; anterior extremity to 
oesophagus, 0.99-1.13mm; anterior extremity to nerve ring, 0.25-0.27mm; 
oesophageal width 0.06-0.09mm; ventriculus subglobular, 0.06 x 0.07-0.065 x 
0.075mm; oesophageal appendix, 0.34—0.58mm; intestinal caecum 0.42-0.62mm; 
tail, 0.16-0.45mm; rectum, 0.12-0.38mm; three anal glands; length of tooth, 
0.01-0.04mm; tail rounded, with small terminal cuticular spike. Internal to this 
a new tail could be seen with numerous small spines covering the tip (Fig. 6). 

In addition, from the North Taranaki Bight material, two nematode larvae 
were isolated from two specimens of Sagitta bipunctata. Both specimens had the 
features characteristic of Type II above and were respectively 7.8mm and 7.9mm 
in length. Other dimensions were similar in range to those described for Type IV 
larvae from P. pileus. 

Contracaecum: Newly hatched larvae. Figs. 7 and 8. 

These two specimens were obtained in October, 1964, from Kau Bay, Welling¬ 
ton Harbour, and January, 1965, from the shipping channel, Wellington Harbour. 
Dimensions : Length, 0.48-0.56mm; maximum breadth, 0.01-0.015mm; anterior 
extremity to oesophagus, 0.13-0.21mm; oesophageal appendix and intestinal 
caecum showed only as minute outgrowths; tail, 0.04-0.07mm, formed a long- 
drawn-out spike; small prominence in tooth position. Other internal organs could 
not be identified with certainty. 


Discussion 

Type IV was a difficult group to correlate to any one of the eight groups 
of Brunsdon (1953 and 1956). The tail had a semi-rounded structure, and in 
all specimens projected to a greater or lesser degree into a terminal spike (Fig. 11). 
No small internal spines were seen which would have indicated metamorphosis 
into a new type tail. The tail form compared most closely to that of Type IV as 
described by Brunsdon (1953). The number of anal glands was constant at five 
(Fig. 11). This is the same number of anal glands as in the Type IV larvae of 
Brunsdon. All the larvae of the latter Type had an anterior terminal tooth 
(Fig. 12) and rudimentary lips about the mouth region. Larvae of the present 
sub-group (iii) have only a vestigial tooth, but they are regarded here as being 
essentially similar to those of sub-groups (i) and (ii), as the lips are at a similar 
stage of development. The oesophageal appendix is approximately the same size 
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as the intestinal caecum, the ventriculus is subglobular and in all specimens the 
excretory pore opens just below the nerve ring. These characters also agree with 
Brunsdon’s description of his Type IV larva. Slight differences were seen in the 
position of the nerve ring in relation to the oesophagus. The distance of the nerve 
ring varied slightly, when measured from the anterior region of the oesophagus 
relative to the total length of the oesophagus—namely, a ratio of 1:3.5 in sub¬ 
group (i); in sub-group (ii), 1:4.2 and in sub-group (iii), 1:4.0. A Type IV 
larva as calculated from Brunsdon (1953: 67) was found to have a ratio of 
1:4.4. 

The ratio variation in the present material is not considered to be sufficiently 
wide to exclude it from inclusion within the concept of the Type IV larva as 
recognized by Brunsdon (1953). The differences between the three sub-groups 
are considered to show a gradation in size and development commensurate to 
age. The form of specimens in sub-group (iii) is the most advanced. They could 
be intermediate between Type IV and another where the tooth is truly vestigial 
or wholly absent as in Types I, IA, III or IIIA of Brunsdon (1956). However, 
all of these differ quite markedly in other respects, for example in the number 
of anal glands, the respective lengths of either the oesophageal or intestinal 
appendices, so that there is little doubt that the three sub-groups are really growth 
forms of the Type IV larva. 

Type IV larvae were found only in the common sole Peltorhamphus novae - 
zeelandiae Guenther by Brunsdon (1953: 68). The latter author’s survey of host 
fish for marine nematodes in New Zealand waters was extensive, so that it is 
probable as evidenced by Brunsdon’s record of only one host fish that this type 
of larva has a limited host range in our waters. Peltorhamphus novae zeelandiae, 
whilst a very varied feeder, rarely rises more than a few feet above the sea floor 
(person, comm. Mr J. Manikiam, Zool. Dept., V.U.W.), and so the incidence 
of this bottom feeding fish in taking P. pileus as part of its food supply is likely 
to be low. 

The Type IV larvae were taken from Wellington Harbour in Kau and 
Mahanga Bays from approximately 5-6 fathoms and from the shipping channel 
between Kau Bay and Somes Island, in 11-12 fathoms of water. The material 
collected by the Marine Department from the North Taranaki Bight was taken 
in depths varying from 20-65 fathoms. 

The tail form of the four largest larvae was as a single terminal spike. Intern¬ 
ally, the new tail of the next larval stage showed as numerous small terminal 
spines. Moreover, the three anal glands, the rudimentary lips, the well-developed 
boring tooth, the oesophageal appendix and intestinal caecum of approximately 
equal length, the sub-globular ventriculus, the excretory pore opening just posterior 
to the nerve ring are features similar to those described by Brunsdon for his 
Type II larva. Accordingly, the present four large specimens are recognized here 
as this type of larva. 

Brunsdon (1953 and 1956) gives a list of fish hosts in which the Type II 
larva is found. The list includes such pelagic members of the fauna as the trevally 
and the mackerel. These fish are known to feed on ctenophores (person, comm. 
Mr A. Baker, Zool. Dept. V.U.W.), (Lebour, 1916). This suggests a link in the 
life cycle between the ctenophore host of the larva and the fish which were re¬ 
corded by Brunsdon as host to both the larva and the adult nematode. 

Two newly hatched larvae were too immature to assign to one of Brunsdon’s 
eight larval types. They represent a form typical of many newly hatched nema¬ 
tode larvae, and it was only the presence of an oesophageal appendix which made 
possible their identification as larvae of the genus Contracaecum. 

Comparison of the dimensions of Brunsdon’s Types II and IV with the 
present material showed a similar size range. This suggests that the time spent 
in the ctenophore is perhaps transient, before completion of the cycle of this 
immature nematode with the transfer to its fish host. 
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Fig. 1. — Lecithocladium excisum: ventral view; Fig. 2. — Tergestia agnostomi: ventral view. 
Fig. 3. — T. agnostomi: dorsal view, anterior body region. 

Abbreviations: acetab., acetabulum; cirr.s., cirrus sac; cut. fl., cuticular flange; ex.du., excretory duct; ex. 
sph., excretory spherule; ex. ves., excretory vesicle; int. cae., intestinal caecum; ocsop., oesophagus; or. lap., 
oral lappet; or. sue., oral sucker; phary., pharynx; test., testis. 












Plate 2 
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Fig. 4. — ? Pseudocreadium sp.: ventral view. Figs. 5-9. — Contracaecum: Fig. 5, Type II 
larva, anterior dorsal view; Fig. 6, Type II larva, posterior end dorsal view; Fig. 7, newly 
hatched larva; Fig. 8, newly hatched larva posterior end; Fig. 9, Type IV larva, sub-group 

(iii), anterior ventral view. 

Abbreviations: acet., acetabulum; an.gl., anal gland; ex.p., excretory pore; ex. ves., excretory vesicle; ey. sp., 
eye spots; intest., intestine; intest. c., intestinal caecum; lar.p., larval papilla (lip); lar. t., larval tooth; 
oes. ap., oesophageal appendix; oes. gl., oesophageal gland; oes. mm., oesophageal muscle: ocsop., oesophagus; 
or. sue., oral sucker; nerv. r., nerve ring; phary., pharynx; rect., rectum; t. spi., tail spike; t. ssp., tail 

spines. 
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Plate 3 



Figs. 10-12.— Contracaecum. Fig. 10, Type IV larva; Fig. 11, Type IV larva, posterior 
dorsal view; Fig. 12, Type IV larva, anterior dorsal view. 


Abbreviations: an. gl., anal gland; intest., intestine; intest, c., intestinal caecum; lar. p., larval papilla (lip)j 
lar. t., larval tooth; nerve, r., nerve ring; ocs., oesophagus; oes. ap., oesophageal appendix; ocs. gl., 
oesophageal gland; oes. mm., oesophageal muscle; rect., rectum; t. spi., tail spike; vent., ventriculus. 
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Figs. 13-24 .—Contracaecum spp. larvae (after Brunsdon, 1953): Figs. 15, 16, 17, 20, 21, 
Type I larva: antero-lateral view; oesophageal region, lateral view; oesophageal-intestinal 
junction; posterior lateral view; enlargement posterior extremity. Figs. 14, 18, 24, Type 
II larva: antero-lateral view; oesophageal region lateral view; postero-lateral view. Figs. 
13, 22, 23, Type III larva: antero-lateral view; postero-lateral view; enlargement posterior 
extremity. Fig. 19, Type IV larva: posterior lateral view. 

Abbreviations: A., anus; AG., anal gland; CF, cuticular flange; DL., dorsal lip; EP., excretory pore; I., 
intestine; IC., intestinal caecum; ILT., incipient larval tooth; IN., intcrlabium; LP., labial papillae; LSL., 
left subventral lip; LT., larval tooth; NR., nerve ring; OA., oesophageal appendix; OE., oesophagus; R.. 
rectum; TS., tail spine; TSS., tail spines; V., ventriculus. 
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Figs. 25-40 .—Contracaecum spp. larvae (after Brunsdon, 1956): Figs. 25, 26, Type I larva: 
anterior lateral view. Figs. 29, 30, 39, Type IA larva: anterior lateral and posterior lateral 
views. Figs. 33, 34, 35. 36.—Type IB larva: anterior lateral view; ventro-lateral view head; 
lateral view head; posterior lateral view. Figs. 27, 28, 38, 41, Type IIA: anterior lateral 
view; lateral view head; posterior lateral view and enlargement of tip of tail. Figs. 31, 32, 
37, 40, Type IIIA larva: anterior lateral view; lateral view head; posterior lateral view 

and enlargement of tip of tail. 


Abbreviations: AG., anal gland; DL., dorsal lip; I., intestine; IC., intestinal caecum; LSL., left subvcntral 
lip; LT., larval tooth; OA., oesophageal appendix; OE., oesophagus; VN., ventriculus. 
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Specific names cannot be given for any of the larval types observed in the 
present study as the bases used for specific identification are features of the adult 
nematode. However, Brunsdon (1956) suggests that Type II is in fact a pre- 
Type III larva. The Type II larva metamorphoses into the Type III larva 
simply by loss of the boring tooth, and the lips becoming functional. Brunsdon 
regards Type II and Type III larvae as possible phases in the life cycle of 
Contracaecum ( Thynnascaris ) aduncum (Rudolphi 1802), where the oesophageal 
and intestinal appendices are of approximately equal length. 


Remarks 

The collection of larval trematodes and nematodes endoparasitic in P. pileus 
raises several points of interest. The larvae contrast in several respects. 

Trematodes were all late larval metacercaria with immature reproductive 
systems. The larvae of Contracaecum , however, were not late larvae although 
in size the majority were comparable to those found by Brunsdon in fish hosts. 
The larval boring tooth was well developed in all specimens, but the lips were 
still at a rudimentary stage. A trace only of reproductive organs was present in 
some specimens. 

The form of the trcmatode when it initially infected P. pileus may have been 
as the free swimming infective cercaria, or, as the encysted metacercaria. How¬ 
ever, as the larval form found in all the present specimens of P. pileus was a 
typical non-encysted metacercaria, this suggests that an encysted metacercaria 
may not occur in the life cycle. If the initial infecting form was the cercaria, 
then shortly after entry a change to the metacercaria probably takes place. 
While no stage representing a fresh infection was observed in any P. pileus ex¬ 
amined during the present study, this is not regarded here as sufficient evidence 
that a free cercaria may not be the initial infective stage in P. pileus. But it 
should be borne in mind that double infection was frequently the case and that 
triple infection was observed, indicating that entry of the trematode into P. pileus 
was gained with the ctenophores food supply rather than by a free swimming 
cercaria. It is probable, therefore, that the cercaria enters some other plankton 
species which is captured by the ctenophore. If this is so, then the trematode is 
probably entering the ctenophore as the free living metacercaria. 

In contrast, it seems likely that entry of the larval Contracaecum into 
P. pileus comes about in one of two ways. Either by direct ingestion of the nema¬ 
tode egg, or as a newly hatched larva, with further maturation then occurring 
in the ctenophore. It is also conceivable that a number of paratenic or optional 
intermediate hosts are possible. In this latter case, various larval developmental 
stages can occur progressively in these hosts. Entry to P. pileus would then be 
accomplished passively within one of these paratenic hosts. 

As the difference between the specimens of Type II and Type IV larvae 
obtained from P. pileus and those collected in fish by Brunsdon was slight, it is 
probable that in this instance, the ctenophore is the last intermediate host and 
further development of the nematode occurs in the fish after ingestion of the 
ctenophore. 

Three types of larval trematodes all showed a definite association with the 
gastrovascular canal system of the ctenophore. As the non-encysted metacer- 
carian stage is one of the trophic forms of the life cycle this association is readily 
understood. But the larval nematodes occurred in the mesogloea of P. pileus in 
the present study, and were also noted in a similar position by Mortensen. This 
suggests that the larval nematodes, unlike the trematodes, are non-trophic. 
Moreover, the boring tooth is still well developed and the lips non-functional. 
The non-trophic habit is in accordance with findings for other larval nema¬ 
todes where a period of time is spent in host tissue other than the gut. Prob¬ 
ably sexual maturity is achieved only in the final, vertebrate host. 
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Ctenophores, especially P. pileus, are considered here to fulfil fortuitously 
the role of intermediate host for both larval trematodes and nematodes rather 
than an inevitable host in their life cycle. If this latter case had been the situa¬ 
tion a greater infection incidence would be expected. Ctenophores, medusae, 
chaetognaths and some Crustacea appear to collectively share the position of 
intermediate host for many parasitic helminths. 

The author wishes to thank the Director, Fisheries Laboratory, Marine De¬ 
partment, Wellington, for making available their plankton collection; Dr Eliza¬ 
beth J. Batham, Marine Biological Station, Portobello, Otago, for use of facili¬ 
ties and equipment during a visit in August, 1964; Dr R. V. Brunsdon, Wallace- 
ville Animal Research Station, Wellington, for his willing co-operation and per¬ 
mission for inclusion in this paper of the figures of his eight Types of larval 
nematodes, and Dr Patricia M. Ralph, Zoology Department, Victoria University 
of Wellington, for her encouragement and helpful advice in the preparation of 
this paper. 
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